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Name  of  Dam: 

State  Located: 
County  Located: 
Stream : 

Date  of  Inspection: 


Holiday  Lake  Dam 
Missouri 
Crawford 
Shoal  Creek 
26  June  1979 


Holiday  Lake  Dam  was  inspected  by  an  interdisciplinary 
team  of  engineers  from  Anderson  Engineering,  Inc.  of  Spring- 
field,  Missouri  and  Hanson  Engineers,  Inc.  of  Springfield, 
Illinois.  The  purpose  of  the  inspection  was  to  make  an 
assessment  of  the  general  condition  of  the  dam  with  respect 
to  safety,  based  upon  available  data  and  visual  inspection, 
in  order  to  determine  if  the  dam  poses  hazards  to  human  life 
or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
and  they  have  been  developed  with  the  help  of  several  Federal 
and  State  agencies,  professional  engineering  organizations, 
and  private  engineers.  Based  on  these  guidelines,  the  St. 
Louis  District,  Corps  of  Engineers  has  determined  that  this 
dam  is  in  the  high  hazard  potential  classification,  which 
means  that  loss  of  life  and  appreciable  property  loss  could 
occur  if  the  dam  fails.  The  estimated  damage  zone  extends 
approximately  one-half  mile  downstream  of  the  dam.  Located 
within  this  zone  are  three  dwellings  and  two  roads.  The  dam 
is  in  the  small  size  classification,  since  the  maximum 
storage  capacity  is  greater  than  50  ac-ft  but  less  than 
1000  ac-ft. 

Our  inspection  and  evaluation  indicates  that  the  com¬ 
bined  spillways  do  not  meet  the  criteria  set  forth  in  the 
guidelines  for  a  dam  having  the  above  size  and  hazard 
potential.  The  combined  spillways  will  pass  25  percent  of 
the  Probable  Maximum  Flood  without  overtopping.  The  Prob¬ 
able  Maximum  Flood  is  defined  as  the  flood  discharge  that 
may  be  expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  the  region.  The  guidelines  require  that  a  dam 
of  small  size  with  a  high  downstream  hazard  potential  pass 
50  to  100  percent  of  the  PMF.  Considering  the  small  size 
of  the  dam,  the  low  storage  impoundment  capacity  of  the 


k. 


reservoir  and  the  large  floodplain  downstream,  50  percent  of 
the  PMF  has  been  determined  to  be  the  appropriate  spillway 
design  flood.  The  100-year  frequency  flood  will  not  overtop 
the  dam.  The  100-y  ar  flood  is  one  that  has  a  1  percent 
chance  of  being  exceeded  or  equaled  in  any  given  year. 

Deficiencies  visually  observed  by  the  inspection  team 
were:  (1)  some  sloughing  of  the  upstream  face  of  the  em¬ 

bankment  above  the  riprap;  (2)  sloughing  and  large  slide 
area  of  primary  spillway  side  slopes;  (3)  few  small  trees 
on  downstream  face  of  embankment;  (4)  debris  and  fallen 
trees  in  primary  spillway  discharge  channel;  (5)  some 
debris  in  emergency  approach  channel;  (6)  some  erosion 
in  emergency  spillway;  and  (7)  erosion  around  the  wing 
walls  of  the  primary  spillway  control  structure.  Another 
deficiency  was  the  lack  of  seepage  and  stability  analysis 
records . 

It  is  recommended  that  the  owners  take  the  necessary 
action  in  the  near  future  to  correct  the  deficiencies 
reported  herein.  A  detailed  discussion  of  these  deficien¬ 
cies  is  included  in  the  following  report. 


re  Brady  ,'PT.  t._  XAtl 


Dave  Daniels,  P.E.  (HEI) 
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SECTION  1  -  PROJECT  INFORMATION 


Cl  GENERAL: 

A. _ Author  i_t£ : 

The  National  Dam  Inspection  Act,  Public  Law  92-  367  , 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safety  inspection  of 
dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  Engineers,  District  Engi¬ 
neer'  directed  that  a  safety  inspection  be  made  of  Holiday 
Lake  Dam  in  Crawford  County,  Missouri. 

B_._  __  Pu rpose  of  Inspect  ion: 

The  purpose  of  the  inspection  was  to  make  an  assessment 
of  the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  a  visual  inspection  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or 
property. 

C.  Evaluation  Cri  ter  i  a : 

Criteria  used  to  evaluate  the  dam  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
Appendix  D."  These  guidelines  were  developed  with  the  help 
of  several  federal  agencies  and  many  state  agencies,  pro¬ 
fessional  engineering  organ  i  zat ions ,  and  private  engineers. 

1.  2 _ DESCRIPTION  OF  PROJECT : 

A .  Description  of  Dam  and  Appurtenances : 

Holiday  Lake  Dam  is  an  earth  fill  structure  approxi¬ 
mately  24  ft  high  and  380  ft  long  at  the  crest.  The  appur¬ 
tenant  works  consist  of:  (1)  a  rock  cut  primary  spillway 
with  concrete  control  structure  located  at  the  west  abut¬ 
ment,  (2)  a  grass-covered  earth  swale  emergency  spillway 
located  at  the  east  abutment,  and  (5)  a  6  in.  diameter  steel 
drawdown  pipe  and  valve  located  near  the  center  of  the  dam. 
Sheet  3  of  Appendix  A  shows  a  plan,  profile  and  typical 
section  of  the  embankment. 
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B .  _  Locat  ion : 

The  Jam  is  located  in  the  southeastern  part  of  Craw¬ 
ford  County,  Missouri  on  Shoal  Creek.  The  dam  and  lake  are 
within  the  Davisville,  Missouri  7.5  minute  quadrangle  sheet 
(.Section  10,  T35N,  R2W  -  latitude  37°  45.6’;  longitude  91° 
0T.b').  Sheet  2  of  Appendix  A  shows  the  general  vicinity. 

C .  _  Size  Classificat ion : 

With  an  embankment  height  of  24  ft  and  a  maximum 
storage  capacity  of  approximately  136  acre-ft,  the  dam  is  in 
the  small  size  category. 

D .  _  _Ha_z  ard  Cla  s_s_i  fi  c a  t  i  on  : 

The  St.  Louis  District,  Corps  of  Engineers  has  clas¬ 
sified  this  dam  as  a  high  hazard  dam.  The  estimated  damage 
zone  extends  approximately  half  a  mile  downstream  of  the 
dam.  Located  within  this  zone  are  three  dwellings  and  two 
roads . 


E_.  0\vnpe_r  shi£‘. 

liie  dam  is  owned  by  Mr.  Eugene  Renna.  The  owner's 
address  is  517  South  Idyllwild  Avenue,  Rialto,  California 
o  2  5  "  o  . 

F_.  P urpos e  o D ;u : 

fhe  dam  was  constructed  primarily  for  recreational 
purposes,  although  some  flood  protection  is  also  provided. 

G . _ Des  jgn  and  Cons t_ruc  t  io n  _H  i  sto  ry : 

According  to  the  owner,  handwritten  design  specifi¬ 
cation;,  for  the  construction  of  the  dam  were  prepared  by  an 
engineer  (name  unknown).  An  attempt  to  obtain  a  copy  of 
these  design  spec  i  f  icat  ions  was  unsuccess ful .  The  owner 
reported  by  telephone  that  the  spec  i  f  ica t  ions  consisted  of 
the  following  items: 

1.  A  10  ft  top  width  with  front  and  back  slopes  at 
3H :1V. 

2.  Clay  key  (20  ft  bottom  width)  to  extend  to  im¬ 
pervious  material  (clay  or  rock)  and  clay  core  to 
extend  to  water  line. 


3.  Embankment  to  be  compacted  to  "95  o  density." 

4.  Embankment  material  can  be  of  lesser  quality 
downstream  of  core. 

5.  The  permanent  spillway  should  be  1.5  ft  below  the 
emergenc-  spillway  with  5  ft  of  freeboard. 

o.  Permanent  spillway- 10  ft  wide  with  2H:1V  side 
s  lopes . 

7.  Emergency  spillway-120  ft  wide  with  511:  IV  side 
s  lopes . 

8.  Dam  should  have  a  1  ft  crown  above  freeboard. 

The  owner  indicated  that  the  subsurface  materials  were 
investigated  by  means  of  backhoe  cuts  made  before  construc¬ 
tion  of  the  dam. 

fhe  dam  was  constructed  in  19-2,  by  Mr.  Jerry  Martin  of 
Steelville,  Missouri.  Material  for  construction  of  the  dam 
was  a  clayey  soil  obtained  from  the  hillside  at  the  east 
abutment,  the  emergency  spillway  area  and  from  the  lake 
a  r  e  a . 

The  lake  has  apparently  leaked  since  construction, 
although  dye  tests  and  backhoe  investigations  failed  to 
locate  the  source  or  path  of  the  leakage  fsee  Sheets  5 
through  8  of  Appendix  B) .  The  builder  of  the  dam  ( Jerry 
Martin)  indicated  that  in  1973  a  clay  blanket  was  placed  in 
the  lake  area  about  two  thirds  the  distance  from  the  dam  to 
the  upstream  reaches  of  the  lake  (.blanket  about  1/2  acre  in 
area).  This  small  clay  blanket  was  placed  in  an  area  where 
a  test  boring  had  been  made  by  a  mining  company.  It  was 
believed  that  this  test  boring  had  not  been  properly  sealed, 
and  was  providing  a  path  for  seepage.  The  owner  (Mr.  Renna) 
■ridicat.ed  that  the  lake  level  dropped  12  ft  during  the 
iummcr  of  1975.  The  caretaker  indicated  that  the  lake  level 
dropped  about  13  in.  in  the  three  weeks  previous  to  our  site 
inspection.  No  seepage  through  the  dam  has  been  reported, 
and  the  leakage  is  believed  to  be  passing  beneath  the  dam. 
The  only  known  modification  to  the  dam  was  the  construction 
of  the  concrete  control  section  of  the  primary  spillway  in 
19  7  5  . 
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H.  Normal  Operating  Procedures : 

All  flows  will  be  passed  by  uncontrolled  spillways  (see 
Sheet  5,  Appendix  A).  The  caretaker  (who  lives  at  the  site) 
indicated  that  the  emergency  spillway  has  operated  twice 
since  construction  of  the  dam.  Most  recently  (April  1979), 
the  water  was  6  in.  to  12  in.  deep  over  the  emergency  spill¬ 
way  crest.  The  owner  indicated  that  the  maximum  experienced 
flood  at  the  dam  was  in  197S  or  1976,  when  the  water  passing 
over  the  emergency  spillway  was  about  IS  in.  deep.  It  is 
not  known  whether  the  6  in.  drawdown  pipe  has  ever  been  used, 
although  a  small  plunge  pool  below  the  outlet  suggests  that 
it  has  been  used. 

1.3  PERTINENT  DATA : 

Pertinent  data  about  the  dam,  appurtenant  works,  and 
reservoir  are  presented  in  the  following  paragraphs.  Sheet 
3  of  Appendix  A  presents  a  plan,  profile  and  typical  section 
of  the  embankment. 

A.  _ Drainage  Area: 

The  drainage  area  for  this  dam,  as  obtained  from  the 
U.S.G.S.  quad  sheet,  is  approximately  909  acres. 

B.  Discharge  at  Dam  Site: 

(1)  All  discharge  at  the  dam  site  is  through  uncontrolled 
spillways  (does  not  include  flows  through  the  6  in. 
gated  drawdown  pipe). 

(2)  Estimated  Total  Spillway  Capacity  at  Maximum  Pool  (Top 

of  Dam  -  El.  1071.8):  2538  cfs 

(3)  Estimated  Capacity  of  Primary  Spillway:  518  cfs 

(4)  Estimated  Experienced  Maximum  Flood  at  Dam  Site: 

650  cfs  at  Elev.  1069.7 

(5)  Diversion  Tunnel  Low  Pool  Outlet  at  Pool  Elevation: 

Not  Applicable 

(6)  Diversion  Tunnel  Outlet  at  Pool  Elevation:  Not  Appli¬ 
cable 

(7)  Gated  Spillway  Capacity  at  Pool  Elevation:  Not  Appli¬ 
cable 
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(.8)  Gated  Spillway  Capacity  at  Maximum  Pool  Elevation:  Not 
App 1 icable 

C_. _ Elevat  ions  : 

All  elevations  are  consistent  with  an  assumed  M.S.L. 
elevation  of  1071.0  (site  datum  elevation  100.00)  for  the 
top  of  the  east  end  of  the  concrete  wing  wall  at  the  primary 
spillway  (see  Sheet  5,  Appendix  A). 

(1)  Top  of  Dam:  1071.8  (Low  Point);  1072.2  (High  Point) 

(2)  Principal  Spillway  Crest:  1067.0 

(3)  Emergency  Spillway  Crest:  1068. 2 

(.4)  Principal  Outlet  Pipe  Invert:  Not  Applicable 

(5)  Streambed  at  Centerline  of  Dam:  1048.0 

(6)  Pool  on  Date  of  Inspection:  1066.3 

(7)  Apparent  Recent  High  Water  Mark:  1068.9 

(8)  Maximum  Tailwater:  Unknown 

(9)  Upstream  Portal  Invert  Diversion  Tunnel:  Not  Appli¬ 
cable 

(10)  Downstream  Portal  Invert  Diversion  Tunnel:  Not  Appli¬ 
cable 


D. 

Reservoir  Lengths: 

(1) 

At 

Top  of  Dam:  2100  ft 

(2) 

At 

Principal  Spillway  Crest: 

1500  ft 

(3) 

At 

Emergency  Spillway  Crest: 

1650  ft 

E. 

Storage  Capacities: 

CD 

At 

Principal  Spillway  Crest: 

70  ac-ft 

(2) 

At 

Top  of  Dam:  136  ac-ft 

(3) 

At 

Emergency  Spillway  Crest: 

87  ac-ft 
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F.  Reservoir  Surface  Areas: 

(1)  At  Principal  Spillway  Crest:  11  acres 

(2)  At  Top  of  Dam :  17  acres 

(5)  At  Emergency  Spillway  Crest:  12.5  acres 

G.  Dam: 

(i)  Type:  Earth 

(.2)  Length  at  Crest:  580  ft 
(5)  Height:  24  ft 

(4)  Top  Width:  11  ft 

(5)  Side  Slopes:  Upstream  Irregular;  Downstream  Irregular 
(see  Sheet  3,  Appendix  A) 

(6)  Zoning:  Homogeneous  with  clay  core  [from  Jerry  Martin) 

(7)  Impervious  Core:  15  ft  wide  in  center  of  dam--extends 
to  slightly  above  normal  pool  (from  Jerry  Martin) 

(8)  Cutoff:  6  ft  to  20  ft  deep  and  about  20  ft  wide  at  the 
base  (from  Jerry  Martin) 

(9)  Grout  Curtain:  None 

H.  Diversion  and  Regulating  Tunnel : 

(1)  Type:  Not  Applicable 

(2)  Length:  Not  Applicable 

(3)  Closure:  Not  Applicable 

(4)  Access:  Not  Applicable 

(5)  Regulating  Facilities:  Not  Appl  i  cable 

I.  Spillway: 

1.1  Principal  Spillway: 

(1)  Location:  West  Abutment 

(2)  Type:  Rock  cut  with  rectangular  concrete  weir 
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(1)  Location:  East  Abutment 

(2)  Type:  Grass-covered  earth  swale 


J.  Regulating  Outlets: 

There  are  no  regulating  facilities  associated  with  this 
dam.  The  only  dewatering  facility  is  a  6  in.  diameter  steel 
pipe  located  near  the  center  of  the  dam.  Flows  from  the 
dewatering  pipe  are  controlled  by  a  valve  located  near  the 
downstream  toe  of  the  embankment. 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN: 

No  design  computations  for  Holiday  Lake  Dam  were 
obta  ined . 

The  owner  transmitted  design  specifications  by  tele¬ 
phone,  although  a  copy  of  these  specifications  could  not  be 
obtained.  The  only  reports  obtained  were  a  pre-construction 
engineering  geologic  report  and  post-construction  reports 
prepared  by  the  Missouri  Geological  Survey  (Sheets  3  through 
8,  Appendix  B) .  No  documentation  of  construction  inspection 
records  has  been  obtained.  To  our  knowledge,  there  are  no 
documented  maintenance  data. 

A.  Surveys: 

No  information  regarding  pre-construction  surveys  was 
obtained.  Sheet  3  of  Appendix  A  presents  a  plan,  profile 
and  cross  section  of  the  dam  from  survey  data  obtained 
during  the  site  inspection.  The  top  of  the  east  end  of  the 
concrete  wing  wall  at  the  primary  spillway  was  used  as  a 
site  datum  of  assumed  M.S.L.  elevation  1071  (site  datum 
elevation  100.00)  as  derived  from  U.S.G.S.  quadrangle  map 
and  survey  information  (see  Sheet  3,  Appendix  A). 

B.  Geology  and  Subsurface  Materials : 

The  site  is  located  in  the  Ozarks  geologic  region  of 
Missouri.  The  Ozarks  are  characterized  topographically  by 
hills,  plateaus  and  deep  valleys.  The  most  common  bedrock 
types  are  dolomite,  sandstone  and  chert. 

Information  supplied  by  the  Missouri  Geological  Survey 
indicates  that  the  bedrock  in  the  valley  consists  of  the 
Potosi  formation  of  the  Cambrian  System.  The  Potosi  forma¬ 
tion  is  composed  of  a  massive,  thickly  bedded,  medium-to 
fine-grained  dolomite.  Caves,  springs,  seeps  and  other 
solution  phenomena  are  common  to  the  Potosi  formation.  The 
publication  "Caves  of  Missouri"  lists  seven  caves  known  to 
exist  in  Crawford  County.  All  but  one  of  these  caves  are 
clustered  in  a  nine  square  mile  area  about  17  miles  north¬ 
west  of  the  site.  Caves  listed  in  adjacent  counties  are 
greater  distances  from  the  site. 


The  "Geologic  Map  of  Missouri"  indicates  a  normal  fault 
passing  about  5  miles  north  of  the  site  in  an  east-west 
direction.  The  Missouri  Geological  Survey  has  indicated 
that  the  faults  in  this  area  are  generally  considered  to  be 
inactive  and  have  been  for  several  hundred  million  years. 

Soils  in  the  area  of  the  dam  site  appear  to  be  pri¬ 
marily  thin  deposits  of  residual  silty  clays  with  rock 
fragments.  The  soils  are  of  the  Clarksville-Fullerton- 
Talbott  Soil  Association  and  have  developed  from  thin 
loessial  soils  deposited  over  weathered  material  from  cherty 
dolomites.  The  loessial  thickness  map  indicates  that  upland 
areas  may  have  between  2.S  and  S.O  ft  of  loess  cover. 

C.  Foundation  and  Embankment  Design: 

The  following  foundation  and  embankment  design  specifi¬ 
cations  were  prepared  by  an  engineer  (name  unknown)  for  the 
owner : 

1.  A  10  ft  top  width  with  front  and  back  slopes  at 
3H: IV. 

2.  Clay  key  (20  ft  bottom  width)  to  extend  to  im¬ 
pervious  material  (clay  or  rock)  and  clay  core  to 
extend  to  water  line. 

3.  Embankment  to  be  compacted  to  "951  density." 

4.  Embankment  material  can  be  of  lesser  quality 
downstream  of  core. 

Information  from  Jerry  Martin  (builder  of  dam)  indi¬ 
cates  that  the  key  trench  under  the  dam  is  6  ft  to  20  ft 
deep  and  approximately  20  ft  wide  at  the  base.  The  key 
extends  to  bedrock  in  the  middle  and  extends  a  few  ft  into 
"good  clay"  in  abutment  areas.  There  is  a  15  ft  wide  clay 
core  in  the  middle  of  the  cross  section  which  extends  to 
slightly  above  normal  pool  level.  There  are  three  antiscep 
collars  on  the  drawdown  pipe  under  the  dam,  one  in  the 
middle  and  one  on  either  end  spaced  more  or  less  equidistant 
from  each  other. 

Seepage  and  stability  analyses  apparently  were  not 
performed  as  required  in  the  guidelines.  There  is  apparently 
no  particular  zoning  of  the  embankment,  and  no  internal 
drainage  features  are  known  to  exist.  No  construction 
inspection  test  results  have  been  obtained. 
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The  following  design  specifications  were  prepared  for 
the  owner  by  an  engineer  (name  unknown) : 

1.  The  permanent  spillway  should  be  1.5  ft  below 
the  emergency  spillway  with  5  ft  of  freeboard. 

2.  Permanent  spillway-10  ft  wide  with  2H:1V  side 
s lopes . 

3.  Emergency  spillway-120  ft  wide  with  3H:1V  side 
slopes . 

4.  Dam  should  have  a  1  ft  crown  above  freeboard. 

No  hydrologic  or  hydraulic  design  computations  for  this 
dam  were  available.  Based  on  a  field  check  of  spillway 
dimensions  and  embankment  elevations,  and  a  check  of  the 
drainage  area  on  U.S.G.S.  quad  sheets,  hydrologic  analyses 
using  U.  S.  Army  Corps  of  Engineers  guidelines  were  performed 
and  appear  in  Appendix  C,  Sheets  1  to  7.  It  was  concluded 
that  the  structure  will  pass  25  percent  of  the  Probable 
Maximum  Flood  without  overtopping.  The  100-year  frequency 
flood  will  not  overtop  the  dam. 

E.  Structure: 

No  design  information  for  the  concrete  weir  structure 
at  the  primary  spillway  was  obtained. 

2.2  CONSTRUCTION: 

No  construction  inspection  data  have  been  obtained. 

2.3  OPERATION  AND  MAINTENANCE : 

Normal  flows  are  passed  by  an  uncontrolled  rectangular 
concrete  weir  primary  spillway  located  at  the  west  abutment. 
The  grass -covered  earth  sw'ale  emergency  spillway  located  at 
the  east  abutment  operates  during  periods  of  excess  flows. 
Despite  the  presence  of  some  small  trees  on  the  downstream 
face  of  the  embankment,  it  appears  that  the  dam  has  been 
mainta ined. 


2.4  EVALUATION: 


A.  Availability: 

The  only  engineering  data  available  are  as  listed  in 
Section  2.1.  No  seepage  or  stability  analyses,  or  construc¬ 
tion  test  data  were  available. 

B.  Adequacy: 

The  engineering  data  available  were  inadequate  to  make 
a  detailed  assessment  of  the  design,  construction,  and 
operation  of  this  structure.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  ''Recommended  Guide¬ 
lines  for  Safety  inspection  of  Dams"  were  not  available, 
which  is  considered  a  deficiency.  These  seepage  and  sta¬ 
bility  analyses  should  be  performed  for  appropriate  loading 
conditions  (including  earthquake  loads)  and  made  a  matter  of 
record. 

C_. VaJ.  i d  i  t y  : 

To  our  knowledge,  no  valid  engineering  data  on  the 
design  or  construction  of  the  embankment  are  available. 
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SECTION  5 


VISUAL  INSPECTION 


3.1  FINDINGS: 

A.  General: 

The  field  inspection  was  made  on  June  26,  1979.  The 
inspection  team  consisted  of  personnel  from  Anderson  Engi¬ 
neering,  Inc.  of  Springfield,  Missouri  and  Hanson  Engineers, 
Inc.  of  Springfield,  Illinois.  The  team  members  were: 

Steve  Brady  -  Anderson  Engineering,  Inc.  (Civil  Engineer) 

Tom  Beckley  -  Anderson  Engineering,  Inc.  (Civil  Engineer) 
Nelson  Morales  -  Hanson  Engineers,  Inc.  (Hydraulic  Engineer) 
Dave  Daniels  -  Hanson  Engineers,  Inc.  (Geotechnical  Engineer 

B,  Dam: 

The  dam  appears  to  be  generally  in  good  condition. 

Some  sloughing  of  the  upstream  slope  above  the  riprap  was 
noted.  The  riprap  consists  of  concrete  and  rock  rubble  from 
old  buildings.  A  few  small  trees  were  observed  on  the 
downstream  face  of  the  embankment.  The  horizontal  and 
vertical  alignments  of  the  crest  are  good.  No  surface 
cracking  of  the  embankment  was  noted.  Shallow  auger  probes 
into  the  embankment  indicated  the  dam  to  consist  of  a  red¬ 
dish  brown  silty  clay  with  rock  fragments.  Information  from 
the  builder  indicates  that  the  borrow  material  for  construc¬ 
tion  of  the  embankment  was  obtained  from  the  hillside  in  the 
east  abutment  area,  the  emergency  spillway  area  and  the  lake 
area . 


Although  water  has  leaked  from  the  lake  since  construc¬ 
tion  of  the  dam,  no  seepage  through  the  embankment  was  noted 
during  the  inspection.  The  contact  of  the  primary  spillway 
and  the  embankment  has  eroded  somewhat.  No  instrumentation 
(monuments,  piezometers,  etc.)  was  observed. 

It  should  be  noted  that  a  sewer  line  apparently  passes 
through  the  west  end  of  the  embankment  at  or  near  the  west 
abutment  in  a  general  north-south  direction.  The  location 
of  a  manhole  associated  with  this  sewer  is  shown  on  Sheet  3, 
Appendix  A. 


c. 


Appurtenant  Structures: 


C.l  Primary  Spillway : 

The  approach  channel  of  the  primary  spillway  was  fairly 
clear.  The  concrete  weir  structure  is  in  good  condition. 

The  side  slopes  of  the  primary  spillway  outlet  channel  have 
eroded  severely,  and  a  rather  large  slide  and  several  smaller 
sloughs  were  observed  in  this  area.  Debris  and  fallen  trees 
weve  also  observed  in  the  spillway  outlet  channel. 

C.2  Emergency  Spillway : 

A  small  amount  of  debris  was  present  in  the  approach 
channel  of  the  emergency  spillway.  A  slight  amount  of 
erosion  was  observed  in  the  emergency  spillway. 

C .  5  Drawdown  Pipe : 

The  6  in.  diameter  steel  drawdown  pipe  and  valve 
appeared  to  be  in  good  condition.  A  small  plunge  pool  has 
eroded  at  the  outlet  of  the  drawdown  pipe. 

D.  _ Reserve  ir  : 

The  watershed  Is  generally  wooded,  with  no  agricultural 
activity.  The  slopes  adjacent  to  the  reservoir  are  moderate, 
and  no  sloughing  or  serious  erosion  was  noted. 

E.  Downstream  Channel: 


The  side  slopes  of  the  primary  spillway  discharge 
channel  have  eroded,  and  some  serious  sloughing  of  the  side 
slopes  was  observed.  Debris  and  fallen  trees  were  present 
in  the  downstream  channel. 

3.2  EVALUATION: 


Trees  and  brush  on  the  dam  constitute  a  potential 
seepage  hazard  and  encourage  animal  burrowing.  The 
sloughing  on  the  upstream  face  of  the  d3m  and  the  slough¬ 
ing  and  slides  in  the  sides  of  the  primary  spillway 
discharge  channel  indicate  that  the  erosion  resistance 
is  inadequate  in  these  areas.  The  eroded  area  at  the 
primary  spillway  control  section-embankment  contact 
could  endanger  the  spillway  control  section  if  not 
corrected.  Debris  and  fallen  trees  in  the  primary  spill¬ 
way  discharge  channel  and  the  approach  channel  of  the 
emergency  spillway  can  significantly  restrict  flood  flows. 
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The  above  deficiencies  should  be  corrected  under  the 
direction  of  an  engineer  experienced  in  the  design  and 
construction  of  dams. 

Because  the  valve  of  the  lake  drain  is  located  on  the 
downstream  side  of  the  dam,  the  full  head  of  water  impounded 
by  the  dam  is  acting  entirely  through  the  dam.  The  area 
around  the  lake  drain  outlet  should  be  periodically  in¬ 
spected  for  seepage  which  might  indicate  a  leak  or  rupture 
of  the  drain  pipe  and  could  eventually  initiate  a  piping 
failure  through  the  embankment. 

Photographs  of  the  dam,  appurtenant  structures,  and  the 
reservoir  are  presented  in  Appendix  D. 


14 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES: 

Although  there  is  a  drawdown  pipe  under  this  dam,  no 
regulating  procedures  are  known  to  exist.  The  pool  is 
normally  controlled  by  rainfall,  runoff,  evaporation,  the 
capacities  of  the  uncontrolled  spillways,  and  the  leakage 
from  the  reservoir. 

4.2  MAINTENANCE  OF  DAM : 

The  presence  of  some  small  trees  on  the  downstream  face 
of  the  embankment  and  some  sloughing  on  the  upstream  face 
indicate  that  the  dam  has  not  been  maintained  recently. 

4.5  MAINTENANCE  OF  OPERATING  FACILITIES : 

The  drawdown  pipe  and  valve  appeared  to  be  in  good 
condition.  No  regular  maintenance  program  for  the  dewater¬ 
ing  facility  is  known  to  exist. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT  : 

The  inspection  team  is  unaware  of  any  existing  warning 
system  for  this  dam. 

4.5  EVALUATION : 

The  trees  and  brush  on  the  embankment,  the  brush  and 
debris  in  the  approaches  to  the  spillways  and  in  the  outlet 
channels,  and  the  erosional  areas  and  sloughs  on  the  up¬ 
stream  face  of  the  embankment  and  the  side  slopes  of  the 
primary  spillway  are  serious  deficiencies  which  should  be 
corrected.  However,  these  should  only  be  accomplished  under 
the  direction  of  an  experienced  engineer  to  avoid  creating 
an  unsafe  condition. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES : 

A.  5  B.  Design  and  Experience  Data: 

The  hydraulic  and  hydrologic  analyses  were  based  on: 

(1)  a  field  survey  of  spillway  dimensions  and  embankment 
elevations;  and  (2)  an  estimate  of  the  pool  and  drainage 
areas  from  the  U.S.G.S.  quad  sheet.  The  caretaker  (who 
lives  at  the  site)  reported  that  the  emergency  spillway  has 
operated  twice  since  construction  of  the  dam.  Most  recently 
(April  1979),  the  water  was  6  in.  to  12  in.  deep  over  the 
emergency  spillway  crest.  The  owner  indicated  that  the 
maximum  experienced  flood  at  the  dam  was  in  1975  or  1976, 
when  the  water  passing  over  the  emergency  spillway  was  about 
18  in.  deep.  Our  hydrologic  and  hydraulic  analyses  using  U. 
S.  Army  Corps  of  Engineers  guidelines  appear  in  Appendix  C. 

C.  Visual  Observations: 

Considerable  erosion  and  sloughing  have  occurred  along 
the  embankment  and  the  outlet  channel  in  the  vicinity  of 
Che  primary  spillway  structure.  This  erosion  is  primarily 
due  to  the  lack  of  a  proper  energy  dissipator  and  the  lack 
of  adequate  bank  protection.  Debris  and  material  eroded 
from  the  area  has  been  deposited  in  the  outlet  channel  which 
obstructs  the  channel  and  reduces  its  hydraulic  efficiency. 

The  spillway  channels  are  well  separated  from  the  embank 
ment ,  and  spillway  releases  would  not  be  expected  to  endanger 
the  dam. 


D.  Overtopping  Potential: 

Based  on  the  hydrologic  and  hydraulic  analysis  pre¬ 
sented  in  Appendix  C,  the  combined  spillways  will  pass  25 
percent  of  the  Probable  Maximum  Flood.  The  Probable  Maxi¬ 
mum  Flood  is  defined  as  the  flood  discharge  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteoro 
logic  and  hydrologic  conditions  that  are  reasonably  possible 
in  the  region.  The  recommended  guidelines  from  the  Depart¬ 
ment  of  the  Army,  Office  of  the  Chief  of  Engineers,  require 
that  this  structure  (small  size  with  high  downstream  hazard 
potential)  pass  50  percent  to  100  percent  of  the  PMF ,  with¬ 
out  overtopping.  Considering  the  small  size  of  the  dam,  the 
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low  storage  impoundment  capacity  and  the  large  floodplain 
downstream,  50  percent  of  the  PN1F  has  been  determined  to  be 
the  appropriate  spillway  design  flood.  The  structure  will 
pass  a  100-year  frequency  flood  without  overtopping. 

The  routing  of  50  percent  of  the  PMF  through  the  spill¬ 
ways  and  dam  indicates  that  the  dam  will  be  overtopped  by 
1.34  ft  at  elevation  1073.14.  The  duration  of  the  over¬ 
topping  will  be  0.92  hours,  and  the  maximum  outflow  will 
be  6006  cfs.  The  maximum  discharge  capacity  of  the  spill¬ 
ways  is  2538  cfs.  Overtopping  of  an  earthen  embankment 
could  cause  serious  erosion  and  could  possibly  lead  to 
failure  of  the  structure. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY : 

A.  Visual  Observations: 

Observed  features  which  could  adversely  affect  the 
structural  stability  of  this  dam  are  discussed  in  Sections 
3 , 1 B  and  3.2. 

B.  Design  and  Construction  Data: 

The  only  design  and  construction  data  obtained  were  the 
design  specifications  presented  in  Sections  1.2G  and  2. 1C  § 
D.  Seepage  and  stability  analyses  comparable  to  the  require 
meats  of  the  guidelines  were  not  available,  which  constitute 
a  deficiency  which  should  be  rectified. 

C.  Operating  Records: 

No  operating  records  have  been  obtained. 

D.  Post-Construction  Changes: 

The  only  reported  post-construction  change  was  the 
addition  of  the  concrete  weir  control  section  for  the 
primary  spillway  in  1975. 

E.  Seismic  Stability: 

The  structure  is  located  in  seismic  cone  1.  An  earth¬ 
quake  of  this  magnitude  would  not  generally  be  expected  to 
cause  severe  structural  damage  to  a  well  constructed  earth 
dam  of  this  sice.  However,  it  is  recommended  that  the 
prescribed  seismic  loading  for  this  cone  be  applied  in 
stability  analyses  performed  for  this  dam. 
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SECTION  7  -  ASSESSMENT/ REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT: 

This  Phase  I  inspection  and  evaluation  should  not  be 
considered  as  being  comprehensive  since  the  scope  of  work 
contracted  for  is  far  less  detailed  than  would  be  required 
for  an  in-depth  evaluation  of  dams.  Latent  deficiencies, 
which  might  be  detected  by  a  totally  comprehensive  inves¬ 
tigation,  could  exist. 

A.  _ Safety : 

The  embankment  is  generally  in  good  condition.  Several 
items  were  noted  during  the  visual  inspection  which  should 
be  investigated  further,  corrected  or  controlled.  These 
items  are:  (1)  erosion  of  material  around  the  wing  walls  at 
the  primary  spillway  control  structure;  (2)  slides  and 
sloughing  of  the  primary  spillway  discharge  channel  side 
slopes;  (3)  some  sloughing  of  the  upstream  embankment  face 
above  the  riprap;  (4)  debris  and  fallen  trees  in  primary 
discharge  channel;  (5)  small  trees  present  on  the  downstream 
embankment  face;  (6)  debris  in  emergency  spillway  approach 
channel;  and  (7)  some  erosion  of  the  emergency  spillway  out¬ 
let  channel. 

The  dam  will  be  overtopped  by  flows  in  excess  of  25 
percent  of  the  Probable  Maximum  Flood.  Overtopping  of  an 
earthen  embankment  could  cause  serious  erosion  and  could 
possibly  lead  to  failure  of  the  structure. 

B.  Adequacy  of  Information: 

The  conclusions  in  this  report  were  based  on  review  of 
the  information  listed  in  Section  2.1,  the  performance 
history  as  related  by  the  owner  and  caretaker,  and  visual 
observation  of  external  conditions.  The  inspection  team 
considers  that  these  data  are  sufficient  to  support  the 
conclusions  herein.  Seepage  and  stability  analyses  com¬ 
parable  to  the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  were  not  available,  which  is  considered  a  deficiency. 

C.  Urgency: 

The  remedial  measures  recommended  in  paragraph  7.2 
should  be  accomplished  in  the  near  future.  If  the  defici¬ 
encies  listed  in  paragraph  A  are  not  corrected,  and  if  good 
maintenance  is  not  provided,  the  embankment  condition  will 


deteriorate  and  possibly  could  become  serious  in  the  future. 
Priority  should  be  given  to  increasing  the  size  of  the 
soil lway. 


D.  Necessity  for  Phase  II: 

Based  on  the  result  of  the  Phase  I  inspection,  no  Phase 
II  inspection  is  recommended. 

E .  Seismic  Stability: 

The  structure  is  located  in  seismic  zone  1.  An  earth¬ 
quake  of  this  magnitude  would  not  generally  be  expected  to 
cause  severe  structural  damage  to  a  well  constructed  earth 
dam  of  this  size.  However,  it  is  recommended  that  the 
prescribed  seismic  loading  for  this  zone  be  applied  in  any 
stability  analyses  performed  for  this  dam. 

7 . 2  REMEDIAL  MEASURES: 

The  following  remedial  measures  and  maintenance  pro¬ 
cedures  are  recommended.  All  remedial  measures  should  be 
performed  under  the  guidance  of  a  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 

(1)  Spillway  size  and/or  height  of  dam  should  be  increased 
to  pass  50  percent  of  the  PMF .  In  either  case,  the 
spillway  should  be  protected  to  prevent  erosion. 

(2)  Seepage  and  stability  analyses  comparable  to  the 
requirements  of  the  recommended  guidelines  should  be 
performed  by  an  engineer  experienced  in  the  construc¬ 
tion  of  dams. 

(3)  The  wing  walls  of  the  primary  spillway  control  struc¬ 
tures  snould  be  extended  into  the  abutment  and  embank¬ 
ment  to  prevent  future  erosion  around  the  ends  of  the 
structure . 

(4)  The  sloughing  of  the  upstream  embankment  face  should  be 
repaired,  and  additional  wave  protection  should  be 
provided. 

(5)  A  specially  designed  energy  dissipator  and  proper 
erosion  protection  of  the  primary  spillway  outlet 
channel  should  be  provided. 


(6)  1...3  trees  and  brush  should  be  removed  from  the  embank¬ 
ment  face.  This  should  be  done  under  the  guidance  of 
a  professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Indiscriminate  clearing  methods 
could  jeopardize  the  safety  of  the  dam.  Brush  and  tree 
growth  should  then  be  removed  from  the  dam  on  an  annual 
basis. 

(7)  The  debris  in  the  approach  channel  of  the  emergency 
spillway  should  be  removed. 

(8)  The  erosional  areas  in  the  emergency  spillway  should 
be  repaired  and  maintained. 

(9)  The  valve  on  the  drawdown  pipe  should  be  opened 
periodically  to  insure  that  it  is  operable. 

(10)  A  detailed  inspection  of  the  dam  should  be  made  period¬ 
ically  by  an  engineer  experienced  in  the  design  and 
construction  of  dams. 
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MAJOR  GEOLOGIC  REGIONS  OF  MISSOURI 


F.x!''!\;-:r. <:-;c  •x.'uocic  iKi,'v>r  cv  . .  iv  uri  si  n; 


Crawford  County,  Missouri 

LOCA TIPS ;  tenter  ME  is  St  c.  10,  C,  35  M. ,  -1.  7  W.  (Herryman  Quad) 

FIPLO  LIC  S’  1 1  -'A'  IT,  I  TV  :  ?  worahl"  and  r  comr.  fo  ■  const  I  -ration  is 

a  lake  sit  . 

GEOLOGIC  SETTING! 

The  vail  y  is  unde 'lain  by  the  Poses !  •  !<i ’  »:a  1  »• .  The  b -dcoek  exposures 
are  mceroas  alo  m;  the  str.m  channel,  y  ..  .r  pr<  s<  it  on  the  hi  11s lope  be¬ 
cause  of  she  manclo  or  covering  of  residual  soli  derived  f rots  the  weathering 
of  the  Pocosl.  Che  Potosl  Is  a  massive,  dales- ly  fractured  dolomite  (magnesium 
rich  limes  con:-) .  Caves,  sp-lngs,  s--eps,  unci  orh.  r  solution  phenomena  are 
.onno’i  -ho  Po'.ngi.  Vuraerous  springs  in  ;he  v_ll  y  ups:  cam  of  rh  o' ira 
site  as  w  ll  as  in  she  imnedia.c  viciaiy  of  rh  dam  exist.  AI30.  s-  veral 
sc  ps  occur  downs  .ream  together  with  one  lu,,y-  -spring,  ull  typical  oE  rh.- 
Potosl. 


Generally  apinking,  the  bedrock  suriac*.  is  •-  Intively  smooth,  although 
pin. lading  Including  massive  lobs  of  p  otrudl:;,*  be-1  ock  exisc  l:i  nor  - 
ath-'-d  ar  ms.  Cu  e  should  h»-  p,tv«.n  d  ari  •;  •»  pin -at  ion  and  <i-«rtn.;  ho 
to  e  t'-  i  .h  ox  ■  Lou  to  s-a  :eh  for  ii  r  -no"  the  so  i  ~  .r-a  the  re  1  portions 
of  the  potosl  dolomite  If  they  should  exit:. 


Alihan  :h  oinn  .clln.t,  solution  -nlur;;.  n  at  nporlngs  and  the  like  are 
.-r-rti'  i  if  the  P o  n.,i,  chose  c Ivacac ceris -.  its  -  ••  rao .  ohs  v.d  In  the  rock 
■xposur<  s  cppa  c  ac  In  the  stream  chan  el.  Sonic  exploration  conducted  with 
the  backhoe  indicated  chat  bed 'ock  respired  at  u  relatively  shallow  depth 
on  the  v  .11  y  s’  >;>  .  th -r  •  ^nloeacio  U  .'■•Id  to  co  ifl-ra  his  itate- 

n  ■■■-..  b  ■•-  i;  «tr»c* <  i.-iply  hat  the-  h  -d  >  k  it  s  o.  be  -n  deeply  <  ••■ch  •  d 
VM  or.  the  Vail  l  V  Slopt-S. 


''.'ll  -  v.  lop  oi  •  bo.1  rock  i.  = ,  >‘o c  ».sr  p.irt ,  a  stj  r-  d 

La  .  ”.v>  ••  •  iL.irat  io  o--.pl  ■  I  L  s  .  r  «.ia  vall-y  '-a  <  as  t 'earn 

it  the  lii-.a  it  ■■  1  -.  lc  ic<-s  that  pintle  '.->o-'i  »  J  gray  gravelly  clay  (■  C) 
ilso  occurs,  hep'  h  of  the  soil  cover  cn  o  ly  b  -sclmaced  sc  pres.nt,  but 
it  ipn  j  •»  : ■>  ■  •' r 1  m  '  to  •’•ops  us  ..i  r  .  -  15  c  -et. 


dEr^MME~:j.\7i0o: 

It  Is  believed  that  most  of  the  leeded  exploration  information  could 
be  acquired  from-nim  rous  backhoe  exolorati-v  pits.  These  exploration  hol<s 
3hou Id  he  dig  with  the  intent  to  d  termi  -  ho  h  ohysical  characteristics  of 
..he  subsoil  js  -..ell  as  depth  to  bedrock.  In  addition,  some  long  exploration 
trenches  should  be  dug  across  the  valley  rloor  to  determine  both  soundness 
of  the  u  derlylng  bedrock  as  well  us  the  s-  rfac-*  profil  e  If  the  bedrock  locall 
is  deeply  -.»>a  the  red ,  pinnacled  aid  has  >vt'  d  '.  Ii  <.*.«  r  solutlo.  openings,  then 
obviously  p  ohleni3  would  exist  with  regard  to  he  p  obabllity  of  retai  i  .g 
Impounded  water.  Howevr,  if  the  exploracio  fur  Inf  confirms  the  su  face 
.ppeara-.a  e  that  the  bedrock  is  sou  d.  the  ;  site  c'.aa  acterlstics  a.-e  so-e 
favorable  for  dam  to  o'ru  io  . 
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/  Some  -xplo  flo-  pits  should  o->  I  i;j  o  •  ch  •  illey  s  lop-*  Co  verify 

depth  to  sound  bedrock.  1c  Is  Important  that  the  core  trench  be  deepened 
to  bedrock  across  '.he  oncl  e  let  c *<  of  .  he  Jam  Including  the  abutments. 

Cone.. ’que.it ly.  It  la  thus  Important  to  determine  the  depth  a  bedrock  on 
the  abatoe  >c  slopes,  !)iu  also  the  soundness  of  bedrock.  .ypically, 
brdro,  k  may  "i*  more  weathered  mar  the  lower  portions  ol  the  valley  slope. 

It  Is  important  thac  this  weathered  bedrock  be  removed  during  the  construc¬ 
tion  proc-ss  so  that  seepig-.-  does  iot  occur  i’  this  reglo  . 

*J 

Che  possibility  of  leakage  Into  a  solutloi  opening  In  the  Potosl 
dolomite  ca  mot  b»*  dlscou  ted.  Obviously  there  are  such  openings,  other¬ 
wise  r.ura .  roua  ir  l"i;i  in  ".he  volley  would  ot  nwlst .  Proa  'he  optimistic 
to  e,  of  .-Ms  hnr iccorls" to  o'!  the  rock,  t’n  •  *s  oi  el  flo..  Cron  these 
spri  irs  ,  or  .'cij  ic  's  to  •  he  .'.lining  woce^stied  u  <l  stream  chauiel  characteristics 
within  tiie  Lake  sice  area.  This  la  a  favorable  feature  In  as  much  as  It 
.Ives  evld  ■  ce  toward  gron  dw.itor  support  for  the  lake.  Nevertheless,  water 
could  !-e  lost  by  a  Individual  roi  in  •  open  I  ;s .  Ii  order  ♦  clfy  this, 
it  toil*!  be  e.  sorry  to  drill  n*  iOK.ro  uj  e:tp  l  :>  r  » -  to  i  holes  some  2D  to  -’.0  f  »et 
i  ito  bedrock.  If.  cause  tiv’se  openings  appear  o  be  randomly  scattered,  there 
mi  -.he  h :  jome  quest  io  as  to  whether  '.’ils  slve  s  ibsurface  exploration 

would  bn  v.un  .  *:d  o  s  tdnrl  •  ;  he  alt*;  of  he  d  ••«. 

Areas  used  for  borrow  dirt  l  i  dam  co  ts tru<,  t io i  should  iot  be  extended 

to  '-■‘.it  depths  b  •  ejth  tiie  iter  lint,  e3pe*ially  near  the  nb-utme  it  9lopes. 

I  In  >r  a  .  .hi:  ’.  i:u  il  pod  of  soli  ••  left  a  j  i  prot  :c  bla  bet 
.o  **ed  t  i.‘.‘pa->,.  .i'_.-s  la  o  the  subsoil  a.- 1  then  l  to  the  u-.Je  lyl  *g 

bedrock.  Paddlir,  of  the  sc -earn  channel  a  short  distance,  100  to  200  feet, 
pscre.vn  of  he  "oo  of  che  lim  would  also  assist  li  rod  eij  the  problems 
of  a  op  :  d  hln  eh*  imnodlj-.n  urea  of  the  rh.  a. 

If  batkhoe  exploration  pits  indicate  that  there  Is  an  Irregular  bedrock 

surface  i  J  that  chore  are  zo  ins  which  are  d  *opl  v  weathered,  .hen  It  would 
1  -nor"  i  it  t  i  co  lid-  ho  nod  r.jr  s  ibs  i  -  Me  •  foi.dniio  1  lill  If 

«'■  sriiore  I  co  *>s  o.  •.!i- *  bedrock  are  o  -  e  >sive,  cons ide  ratio  a  shoe  Id  be  given 
co  abandoi’g  the  project  for  purposes  of  water  tmpou  dment. 

I*  Is  si,:  •’!  .»?'!  that  :h«*  i).  c  o  h  •  dam  be-  To.  a  te<l  slLv.hily 

■ip.jt.-Mr:  of  he  most  larnow  point  i  .  the  valley  slope.  fhls  would  place 
the  i e  tor  It  m  of  the  dam  In  a  small  draw  on  the  lof .  (west)  abutment 
aed  on  lie  30  .hvard  fuel  g  slop-;  of  :he  rj.-h*  (ease)  a!viti»ut.  Tnls 
would  rndj'.  e  cho  d  -pth  teeded  ,o  cxJ  a  :c  the  3 .to  o  sou'd  bed:<’Ck. 

I  wo  1  I  .  1  Iso  le  jchon  the  path  of  s  epage  d"d  farcher  reduce  the  problems 
of  leakage  from  : he  lake.  S  irface  divergence  of  he  stream  flow  io  the 
small  oily  on  the  left  abutment,  will  ha  \>e  to  bn  considered  1*  this 
8  ig.  es  ed  re loc a t to  1 . 


James  H.  Williams 
Ccoto  Is  .  u  *1  Chief 
Eu  i  e *-i  Coo In- y  So. t io  1 

Mi9so  ri  Geological  Sur  'ey 
J  : ly  20,  l')  '2 
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ENGINEERING  GEOLOGIC  REPORT  ON  REN1JA  LAKE  SITE 


CRAWt'OKD  COUNTY,  MISSOURI 


LOCATION:  Dam  site  in  SE^,  NE^,  Gee.  10,  T.  35  N. ,  R.  2  W. ,  Berryman  Quadrangle. 


The  10-12  acre  lake  constructed  several  years  has  a  persistent  leak  causing 
a  draw  down  of  ‘i  to  1  inch  per  week  according  to  the  owner.  The  water  level  was 
down  approximately  -1-6  feet  below  the  spillway  on  the  date  of  thi3  investigation. 

The  drainage  area  encompasses  approximately  H6 0  acres  and  would  be  a  high 
drainage  area  for  a  lake  of  this  size.  Although  the  stream  bed  upstream  of  the 
dam  did  not  have  surface  flow,  it  is  anticipated  true  water  is  moving  down  the 
valley  in  the  thick  gravelly  alluvium. 

Dolomite  of  the  Potosi  Formation  is  the  parent  bedrock  in  the  valley  bottom. 
Remnants  of  Eminence  Dolomite  is  present  in  the  valley  slopes  :d  ridgeteps.  The 
Eminence  is  evidently  extensively  weathered,  resulting  in  a  deep  mantle  or  residual 
clay  covering  a  highly  pinnacled  bedrock  surface.  The  dolomite  in  the  valley  bot¬ 
tom  appears  to  be  essentially  flat  lying  with  r.o  unusual  weathering  characteristics. 

Large  quantity  of  water  con  be  seen  in  the  stream  bed  and  in  the  alluvial 
material,  immediately  downstream  of  the  dara  in  the  valley  bottom.  While  the  total 
water  flow  could  not  be  measured,  the  quantity  is  such  that  if  it  were  cut  off 
•upstream  of  the  dam,  it  should  add  sufficient  vntir  ro  the  lake  to  prevent  a 
drop  in  the  water  line  during  dry  weather. 

The  alluvium  in  the  valley  bottom  from  just  downstream  of  the  dam  on  the  east 
side  is  wet  vhila  the  area  of  the  •  rigin  il  channel  near  the  principal  spillway 
side  appears  to  be  relatively  dry.  The  flew  through  the  gravel  and  rock  comes 
into  the  creek  from  50-100  yards  downstream  of  the  dam. 

While  the  dolomite  of  the  Totosi  can  be  highly  weathered  with  large  solution 
channels,  the  primary  concern  would  be  to  the  upper  1-3  feet  of  bedrock  in  the 
valley  bottom  that  will  carry  water  horizontally  down  the  valley  through  open  bed¬ 
ding  planes  between  individual  rock  layers.  This  rock  is  normally  removed  in  the 
core  area  of  the  dam  durina  construction  with  clay  fur  the  core  contacted  on  firm 
fresh  rock  rather  to.an  the  extensively  weathered  surface  rock  normally  present  in 
the  valley  bottom. 

Water  may  well  bo  moving  out  of  the  valley  •‘trough  solution  enlarged  features, 
particularly  bedding  planes  within  the  lake  b..s  n.  t.o  evidence  of  this  vis  -.een 
on  the  date  of  this  investigation.  Mineral  test  wells  were  reported  to  be  present 
in  the  valley  bottom  and  valley  slope  on  the  west  side.  The  well  in  the  valley 
bottom,  according  to  Mr.  Ker.na,  was  plugged  with  neat  cement  ar.d  concrete  with 
the  additional  wells  assumed  to  t>.>  up  out  of  late  irea. 
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The  wells,  according  to  Mr.  Renna,  indicated  i  very  deep  soil  section  above 
bedrock.  The  well  m  the  valley  bottom  wirhir.  '.tv  lake  in  reported  to  have 
a  thickness  of  SO  teet.  If  these  soil  thicknesses  are  true,  some  very  high¬ 
ly  weathered  rock  is  present  in  the  valley  bottom.  This  extremely  weathered 
condition  could  be  contributing  to  water  loss  in  the  lake  basin. 

In  summary,  while  leakage  problems  in  lake  area  not  associated  with 

the  dam  may  well  be  present,  it  is  anticipated  that  a  sufficient  quantity  of 
water  is  moving  under  the  dam  at  a  shallow  depth  to  cause  the  fluctuation  in 
the  water  line.  To  correct  this  problem,  the  following  procedures  are  recom¬ 
mended  s 

1)  A  dye  program  could  be  initiated  to  verify  that  the  water  in  the  3tream 
and  in  the  lake  are  connected  to  the  source  of  the  water  in  the  valley  bottom 
immediately  below  the  dam. 

%)  If  water  is  moving  under  th£  dim  at  i  shallow  depth,  it  could  be 

intercepted  by  at  least  two  ii  ft  a  rent  method:..  :e  method  would  be  to  trill 

down  through  the  tap  of  the  dam  into  bedrock  -i  - '  f-.-et  and  then  intersecting 
neat  cement,  grout,  or  other  sealers  into  the  rock.  The  second  method  would 
be  to  construct  a  new  core  on  the  lower  slope  of  the  dam  by  excavating  through 
the  toe  of  the  Jam  an  1  then  blasting  1  core  tr>  rcn  •  •.to  rock  to  a  depth  of  any¬ 
where  1-5  feet  in  depth.  this  trench  wou.l  to  backfilled  with  clay  and 

.  lapped  up  onto  the  dam.  The  ideal  place  to  put  the  new  core  would  be  on  the 
upstream  toe  but  this  would  require  a  lowering  •>:  the  water  level  to  where 
the  lake  would  be  e  seen  tidily  dry.  The  ror.stru  ;t  ed  .  .re  could  be  put  on  the 
lower  toe  of  the  slope,  out  this  would  require  lamping  the  core  up  on  the  face 
of  the  dam  to  a  sufficient  height  to  prevent  water  that  is  now  coming  from  un¬ 
der  the  dam  frem  hitting  the  core  and  rising  and  join g  over  the  top  of  the  new 

core  on  the  downstream  side.  The  core,  there m*,  on  the  upstream  toe  if  the 

dam  would  eff actively  cut  oft  the  water  .nor  to  its  getting  under  the  dam  and 
thus  would  be  more  effective. 


After  the  dye  testing  has  shown  relationship  between  like  water  and  the 
water  downs trea.-,  of  the  cium,  then  seme  fcuckhoe  work  could  be  done  in  the  val- 
'  ley  just  below  the  toe  of  the  dam,  to  try  to  determine  what  portion  of  the  core 
is  allowing  water  to  escape  from  the  lake.  The  .fire  core  may  well  not  have  to 
be  redone.  A  certain  portion  particularly  on  the  east  si-de  may  be  the  worst 
water  loss  area.  Cutting  a  trench  dow-n  to  rock  up  the  valley  wall  to  the  east 
may  indicate  which  area  is  contributing  the  most  water.  This  backhoe  trench 
through  the  alluvium  to  the  top  of  the  bedrock  will  only  indicate  the  amount 
of  water  present  on  top  of  the  rock  and  will  not  indicate  the  amount  present 
within  the  upper  couple  of  feet  of  rock,  particularly  in  the  valley  bottom. 

The  assumption  here  is  that  the  majority,  of  the  water  will  be  in  the  bedrock 
with  lesser  amounts  following  the  top  of  the  bedrock.  It  is  possible,  however, 
that  large  quantities  "i  water  are  moving  on  top  of  the  bedrock  under  the  core 
of  the  dam  and  the  trench  work,  would  indicate  whar  areas  would  need  to  be  grouted 
or  possibly  re-cored.  It  is  possible  that  the  water  loss  is  taking  place  in 
an  area  of  10-20  feet  in  length  and  as  such  a  re- jure  of  the  entire  dam  would 


not  be  necessary. 
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missouri  department  of  natural  resources 


P  O  Bo*  176  JeHof«on  City.  Misouri  65101 


314.751- 3332 


October  14,  1976 


Please  reply  to: 
P.  O.  Box  250 
Rolla,  MO  65401 


Gene  Renna 
Holiday  Lake 
Star  Route  286 
Box  15 

Viburnum,  MO  65566 
Dear  Mr.  Renna: 

No  trace  of  the  dye  placed  in  your  lake  has  been  picked  up  in  the  charcoal 
packets  (bugs)  as  of  this  date.  I  do  not  know  if  you  have  any  bugs  left  down 
there  but  you  can  discontinue  sending  them  in  as  I  doubt  seriously  whether  we 
will  pick  up  the  dye  at  this  late  date.  While  no  dye  was  picked  up,  I  still 
feel  that  a  considerable  amount  of  leakage  is  taking  place  under  and  around  the 
dam  and  we  did  not  pick  up  the  dye  in  the  charcoal  because  of  a  dilution  factor  '■ 
or  we  did  not  place  the  bugs  in  the  right  place. 

The  potential  for  leakage  around  the  test  well  in  the  valley  bottom  that 
you  mentioned  on  the  phone  is  certainly  worth  considering.  Although  as  you 
described  to  me,  you  plugged  the  wells  with  cement  and/or  other  products,  the 
leakage  potential  on  the  outside  of  the  casing  is  extremely  high,  particularly 
in  a  setting  in  the  valley  bottom.  If  water  from  the  lake  is  in  fact  moving 
down  the  outside  of  the  casing  to  some  depth,  the  water  would  not  necessarily 
emerge  in  the  valley  bottom  downstream  of  the  dam  but  rather  could  move  out 
into  the  hillsides  in  any  direction. 

To  test  for  the  possibility  of  vertical  water  movement,  I  would  suggest 
you  dig  a  hole  on  the  outside  of  th  i  casing  to  a  depth  as  far  as  you  can  reach 
with  your  backhoe  and  then  either  pump  or  channel  water  into  the  excavation  to 
physically  determine  if  the  pit  will  take  water,  I  would  expect  a  gravel  zone 
or  a  cherty  clay  zone  at  some  shallow  depth  below  the  surface  around  the  well 
that  could  transmit  water  horizontally  over  to  the  well  with  vertical  movement 
down  the  pipe . 
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If  the  pit  takes  considerable  quantities  of  w..tcr,  it  would  be  a  matter  of 
excavating  all  the  way  around  the  pipe  to  as  deep  as  physically  possible  and  then 
backfilling  with  a  compacted  clay  soil  with  the  material  hand  compacted  against 
the  casing  to  prevent  water  from  moving  downward.  Hopefully,  excavation  on  the 
outside  of  the  casing  would  be  deep  enough  to  get  below  the  point  where  water  is 
moving  over  to  the  well. 

This  office  does  not  have  a  record  of  those  wells  as  to  depth  of  soil,  total 
depth  of  well,  and/or  the  casing  point.  I  suspect,  however,  that  if  water  is  mov¬ 
ing  over  to  the  well,  that  it  would  be  a  shallow  situation  i.e.  3-15  feet  rather 
them  something  taking  place  at  30-40  feet. 

In  summary,  we  evidently  still  don't  know  whore  the  main  mass  of  water  move¬ 
ment  is  taking  place  and  it  may  well  be  a  combination  of  the  one  well  in  the  val¬ 
ley  bottom  taking  a  quantity  of  water  as  well  as  leakage  under  and  around  the  dam 
that  is  observable.  Patching  or  correcting  either  of  which  may  well  reduce  the 
leakage  to  the  point  where  it  is  acceptable  as  far  as  fluctuation  of  the  water 
line  is  concerned.  I  would  appreciate  it  if  you  would  let  me  know  the  results  of 
attempting  to  promote  vertical  water  flow  on  the  outside  of  the  casings  in  the  up¬ 
per  end  of  the  lake. 


Yours^  truly. 


Thomas  J.  Dean,  Geologist 
Applied  Engineering  &  Urban  Geology 
Geology  &  Land  Survey 


TJD/dsb 
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HYDRAULIC  AND  HYDROLOGIC  DATA 


Design  Data:  From  Field  Measurements  and  Computations 

Experience  Data:  No  records  are  available.  The  caretaker 
indicated  that  the  dam  has  never  been  overtopped  and  that 
the  emergency  spillway  has  operated  twice  since  the  dam 
was  built.  In  April  1979,  it  operated  with  about  1  ft 
of  head  and  in  1975  or  1976  about  1.5  ft.  On  the  day  of 
the  inspection,  there  was  no  indication  of  overtopping. 

High  water  marks  were  found  at  elevation  1068.9  (0.70 
ft  above  emergency  spillway  crest). 

Visual  Inspection:  At  the  time  of  the  inspection,  the  pool 
level  was  approximately  0.70  ft  below  normal  pool. 

Overtopping  Potential:  Flood  routings  were  performed  to 
determine  the  overtopping  potential.  The  watershed  and  the 
reservoir  surface  areas  were  obtained  by  planimeter  from  the 
following  Missouri  7.5  minute  U.S.G.S.  quadrangle  maps: 
Davisville,  Berryman  S.E.,  Viburnum  East,  and  Viburnum  West. 

The  storage  volume  was  developed  from  these  data.  A  5 
minute  interval  unit  graph  was  developed  for  this  watershed, 
which  resulted  in  a  peak  inflow  of  1636  c.f.s.  and  a  time  to 
peak  of  25  minutes.  Application  of  the  probable  maximum 
precipitation  minus  losses  results  in  a  flood  hydrograph 
peak  inflow  of  12,352  c.f.s.  Rainfall  distribution  for  the 

24  hour  storm  was  according  to  EM  1110-2-1411. 

Based  on  our  analyses,  the  combined  spillways  will  pass 

25  percent  of  the  Probable  Maximum  Flood  (PMF) .  The  Prob¬ 
able  Maximum  Flood  is  defined  as  the  flood  discharge  that 
may  be  expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  the  region.  The  recommended  guidelines  from 

the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
require  that  the  structure  (small  size  with  high  downstream 
hazard  potential)  pass  50  to  100  percent  of  the  PMF,  without 
overtopping.  Considering  the  size  of  the  dam,  the  small 
storage  capacity  and  the  large  floodplain  downstream,  50 
percent  of  the  PMF  has  been  determined  to  be  the  appropriate 
spillway  design  flood. 

The  routing  of  50  percent  of  the  PMF  through  the  spill¬ 
way  and  dam  indicates  that  the  dam  will  be  overtopped  by 
1.34  ft  at  elevation  1073.14.  The  duration  of  the  overtopping 
will  be  0.92  hours,  and  the  maximum  outflow  will  be  6006 
c.f.s.  The  maximum  discharge  capacity  of  the  combined  spillways 
is  2538  c.f.s.  Analysis  of  the  data  indicates  that  the  100- 
year  frequency  flood  will  not  overtop  the  dam.  The  computer 
input,  output  and  hydrograph  for  the  50  percent  PMF  flood 
are  presented  on  Sheets  5,  6  and  7  of  Appendix  C. 
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OVERTOPPING  ANALYSIS  FOR  HOLIDAY  LAKE  DAM 


INPUT  PARAMETERS 

1.  Unit  Hydrograph  -  SCS  Dimensionless  -  Flood  Hydrograph 

Package  (HEC-1);  Dam  Safety  Version 
Was  Used. 

Hydraulic  Inputs  Are  As  Follows: 

a.  Twenty-four  Hour  Rainfall  of  26 . 7  Inches 
For  200  Square  Miles  -  All  Season  Envelope 

b.  Drainage  Area  ■  909  Acres;  *  1.42  Sq.  Miles 

c.  Travel  Time  of  Runoff  0 .63  Hrs.;  Lag  Time  0.38  Hrs. 

d.  Soil  Conservation  Service  Soil  Group  B 

e.  Soil  Conservation  Service  Runoff  Curve  No.  7 5  (AMC  III) 

f.  Proportion  of  Drainage  Basin  Impervious  .  02 

2.  Spillways 

a.  Primary  Spillway:  Rectangular  Concrete  Weir; 

Length  14  ft;  C  =  3.1 _ 

b.  Emergency  Spillway  (Grass-Lined,  Trapezoidal  Cut 

7.5:1 

Length  60  Ft.;  Side  Slopes  28.5:1  C  =  Varies 

c.  Dam  Overflow 

Length  580  Ft.;  Crest  El.  1071.8  ;  C  *  5 . 0 

3.  Spillway  and  Dam  Rating: 

Curve  Prepared  by  Hanson  Engineers.  Data  Provided 
To  Computer  on  Y4  and  Y5  Cards.  (Sheet  5,  Appendix  C) 
Formula  Used:  Primary  Spillway  and  Dam,Q  =  CLH1*5 

0  A"5 

Emergency  Spillway  e-  =  ^ 

2> 


11  9  L^  *285 

Note:  Time  of  Concentration  From  Equation  Tc  »  ( — ’ - ) 

H 

California  Culvert  Practice,  California  Highways  and 
Public  Works,  Sept.  1942. 
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SUMMARY  OF  DAM  SAFETY  ANALYSIS 

1.  Unit  Hydrograph 

a.  Peak  -  1636  c.f.s. 

b.  Time  to  Peak  25  Min. 

2.  Flood  Routings  Were  Computed  by  the  Modified  Puls  Method 

a.  Peak  Inflow 

501  PMF  6176  c.f.s.;  100%  PMF  12,352  c.f.s. 

b.  Peak  Elevation 

S0%  PMF  1075.14  100%  PMF  1074.67 

c.  Portion  of  PMF  That  Will  Reach  Top  of  Dam 

25  % ;  Top  of  Dam  Elev.  1021. 8  Ft. 

3.  Computer  Input  and  Output  Data  are  shown  on  Sheets  5  and  6 
of  this  Appendix. 
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A  OVERTOPPING  ANALYSIS  FOR  HOLIDAY  LAKE  DAN  (  «  16  ) 
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INFLOW  -  OUTFLOW 
HYDROGRAPH 
FOR  50%  P.M.F. 


Max.  Inflow  =  6,176  c. 
Max.  Outflow  =  6,006  c 
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INFLOW  -  OUTFLOW 
HYDROGRAPH 
FOR  50%  P.M.F. 


Max.  Inflow  =  6,176  c.f.s. 
Max.  Outflow  =  6,006  c.f.s. 
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APPENDIX  D 


INDEX  TO  PHOTOGRAPHS 


Photo  No.  Description 

1.  Aerial  -  Lake  and  Watershed,  Looking  South 

2.  Aerial  -  Downstream  Face  of  Dam,  Looking  South 

3.  Aerial  -  Dam  and  Lake,  Looking  West 

4.  Aerial  -  Lake,  Looking  North 

5.  Upstream  Face  of  Dam,  Looking  Northeast 

6.  Upstream  Face  of  Dam,  Looking  West 

7.  Crest  of  Dam,  Looking  East 

8.  Downstream  Face  of  Dam,  Looking  Southwest 

9.  Valve  for  Drawdown  Pipe 

10.  Outlet  Drawdown  Pipe 

11.  Primary  Spillway  Approach  Area 

12.  Primary  Spillway,  Looking  Downstream 

13.  Primary  Spillway,  Looking  Upstream 

14.  Primary  Spillway,  Looking  Upstream 

15.  Primary  Spillway,  Looking  Downstream  from  Crest 

16.  Slide  Area  Downstream  Primary  Spillway  Weir 

17.  Emergency  Spillway  Area,  Looking  Upstream 

18.  Emergency  Spillway  Area 

19.  Emergency  Spillway,  Looking  Upstream 

20.  Emergency  Spillway,  Looking  Downstream 
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